Coosommation Consumer and 

xJ w B et Corporations Cana;; Corporate Affairs CanacfCl) (Al) 2, 1,975 

Bureau des brevets Patent Office (22) 1991/02/25 
Ottawa Canada 

K1A0C9 (43) 1991/08/28 

(52) 260-304.7 

C.R. CL. 167-233 
260-305 



(19) (CA) APPLICATION FOR CANADIAN PATENT (12) 

(54) Benzofurans 

(72) Lana. Marc - France ; 
Schilling, Walter - Switzerland ; 

(73) Ciba-Geigy AG - Switzerland ; 
(30) (CH) 627/90-7 1990/02/27 
(57) 18 Claims 



Notices The specification contained herein ae filed 



Canada 



^36975 



4-17972/+ 

Bcnzofurans 



Abstract 

Compounds of formula I 
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wherein X, Y, Ri and R2 have the meanings given in the description, have valuable 
pharmaceutical properties and are effective especially against tumours. They are prepared 
in a manner known per se. 
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The invention relates to compounds of formula I . 




(D 



whereto X is halogen, cyano, carbamoyl, N-lower alkylcarbamoyl, N,N-di-lower alkyl- 
caibamoyl, N^-lower alkylenecarbarnoyk NJMower alkylenccarbamoyl interrupted by 
■Or.S-m -NR"- whereto R" is hydrogen, lower alkyl or lower alkanoyl; N-cycloalkyl- 
caibamoyl, N-(lower alkyl-substituted cycloalkyD-carbamoyl. N-cycloalkyl-lower 
alkylcarbamoyl, N-(lower alkyl-substituted cycloalkyl)-lower alkylcarbamoyl, N-aryl- 
lower alkylcarbamoyl, N-arylcarbamoyl, N-hydioxycarbamoyl, hydroxy, lower alkoxy, 
aryl-tower alkoxy or aryloxy, Y is a -CH 2 -A group to which A is inridazolyl, triazolyl or 
tetrazolyl bonded by way of a ring nitrogen atom, or Y is hydrogen, each of Rj and R 2 
todependently of the other is hydrogen, lower alkyl or a -CH 2 A group as defined for Y, or 
R i and R 2 together are lower alkylene, with the proviso that one of the radicals Y, Ri and 
R 2 is a -CH 2 -A group, with the further proviso that, to a -CH2-A group as toe meaning of 
Ri or R 2 , A is other than 1-imidazolyi when X is bromine, cyano or carbamoyl, and with 
the proviso that, to a -CH 2 -A group as the meaning of Y, A is other than 1-hmdazolyl 
when X is halogen or lower alkoxy, Ri is hydrogen and R 2 is hydrogen or lower alkyl, 
and salts thereof, to a process for the preparation of those compounds, to pharmaceutical 

compositions containing those compounds, to the use of those compounds for the — , „ 

therapeutic treatment of the human or animal body or for the prefatttlblr^^ 
ceutical compositions. 

Within the scope of this Application, the general definitions used hereinbefore and herein- 
after have preferably the following meanings: 

The prefix Tower" denotes a radical having up to and including 7, and especially up to and 
including 4, carbon atoms. 
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Lower alkyl is, for example, n-propyl, isopropyl, n-bulyl, isobutyl, sec-butyl, tert-butyl, 
n-pentyl, neopentyl n-hexyl or n-heptyl, preferably ethyl and especially methyl 

Halogen is especially chlorine and more especially bromine, but may also be fluorine or 
iodine. 

Halo-lower alkyl is, for example, trifluoromethyL 

Aiyl is, for example, phenyl or naphthyl, such as 1- or 2-naphthyL Hie phenyl and 
naphthyl radicals may be unsubstituted or substituted, especially as indicated below for 
phenyl Aryl is preferably phenyl that is unsubstituted or substituted by from 1 to 4 t 
especially lor 2, substituents from the group comprising lower alkyl, lower alkenyl, lower 
alkynyl, lower alkylene (attached to two adjacent carbon atoms), C3-Cgcycloalkyl, 
phenyl-lower alkyl, phenyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower alkoxy, 
phenyHower alkoxy, phenyloxy, lower alkenyloxy, halo-lower alkenyloxy, lower 
alkynyloxy, lower alkylenedioxy (attached to two adjacent carbon atoms), lower 
alkanoytaxy, phenyMower alkahoyloxy, phenylcarbonyloxy, mercapto, lower alkylthio, 
phenyl-lower alkylthio, phenylthio, lower alkylsulfinyl, phenyl-lower alkylsulfinyl, 
phenylsulftnyl, lower alkylsulfonyl, phenyl-lower alkylsulfonyl, phenylsulfonyl, halogen, 
nitro, amino, lower alkylamino, C3- Cgcycloalkylaimno, phenyMower alkylamino, 
phenylamino, di-lower alkylamino, N-lowcr alkyl-N-phenylamino, N-lower alkyl-N- 
pbenyl-lower alkylamino; lower alkyleneamino or lower alkyleneamino interrupted by 
-0% -S- or -NR"- (wherein R" fa hydrogen, lower alkyl or lower alkanoyl); lower 
alkanoylanuno, phenyl-lower alkanoylamino, phenykarbonylamino, lower alkanoyl, 
phenyl-lower alkanoyl, phenylcarbonyl, caiboxy, tower alkoxycarbonyl, carbamoyl, N- 
Iower alkykarbarooyl, N,N-di-lower alkylcarbamoyl, N,N-lower alkylenecarbamoyl; 
N,N-lower alkylenecarbamoyl interrupted by -O-, -S- or -NR H - wherein R" is hydrogen, 
lower alkyl or lowcr^lkanoy^ alkylcarbamoyl, 
N-phenylcarbamoyl, cyano, sulfo, lower alkoxysulfonyl, sulfamoyl N-lower alkyl- 
sulfamoyl, NJf-dHower alkylsulfamoyl and N-phenylsulfampyl; wherein the phenyl 
groups occurring within the substituents are in each case unsubstituted or substituted in 
their turn by loweralkyl, lower alkoxy, hydroxy, halogen and/or by trifluoromethyL 

Aryi is especially phenyl that is unsubstituted or substituted by lower alkyl, lower alkoxy, 
hydroxy, halogen and/or by trifluoromethyi, and is most especially phenyl 
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Substituted phenyl is preferably di-substituted and especially mono-substituted 
Ary Mower alkoxy is, for example, phenyl-lower alkoxy and especially benzyloxy. 
N-arylcarbamoyl is, for example, N-phenylcarbamoyL 
Inridazolyl bonded by way of a ring nitrogen atom is, for example, 1-imidazolyl. 

Triazolyl bonded by way of a ring nitrogen atom is, for example, 1-(1 ,2,4-triazolylX 

1- 03,4-triazoiyl), HI A3-triazolyl) or 1-(1 A5-triazoiyl). 

Tetraiolyl bonded by way of a ring nitrogen atom is. for example, 1-tetrazolyl or 

2- tetrazolyL 

Lower alkylene fanned by the groups R\ and R2 is preferably a -(CH^- radical wherein 
n is 3, 4 or 5, especially 3 or 4, for example 1,3-propyIene or especially 1,4-butylene, but 
may also be substituted, for example by lower alkyL 

Cycloalkyl is preferably C 3 -C 8 - and especially C 3 - or Cs-Cgcycloalkyl, which is intended 
to mean that it contains from 3 to 8 and 3, 5 or 6 ring carbon atoms, respectively. 

Lower alkylene attached to two adjacent carbon atoms of a benzene ring is preferably 
C3-C4alkylcne, for example 1,3-propylene or 1,4-butylene. 

Lower alkylenedioxy attached to two adjacent carbon atoms is preferably Ci^alkykne- 
dioxy, for example methylcnedioxy or 1,2-ethylenedioxy. 

Lower alkyleneamino is, for example, Gj-O/alkyleneaminp and especially C4-C5- 
alkyleneamino, far example piperidino. Lower alkyleneamino interrupted by -0-, -S- or 
-NR"- is, for example, such a C4-O7- and especially Gi-Csalkyleneamino group in which 
one ring carbon atom has been replaced by the corresponding hetero group, and is 
especially morpholino, thiomoipholino, piperazino or Slower alkyl- or 4-acyl-piperazino. 
Carbamoyl denotes the -CONH 2 group. Accordingly, N ,N-lower alkylenecarbamoyl, for 
example, is lower alkyleneamino-carbonyl in which lower alkyleneamino is as defined 
above. 
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Salts of compounds according to the invention are especially pharmaceutical^ acceptable 
non-toxic salts. For example, compounds of formula I having basic groups can form acid 
addition salts, for example with inorganic, acids, such as hydrochloric add, sulfuric add or 
phosphoric add, or with suitable organic carboxylic or sulfonic adds, for example acetic 
acid, fumaric add or methanesulfonic add, or with amino adds, such as argininc or 
lysine. Compounds of formula I having an add group, for example 1-tetrazolyl, form, for 
example, metal salts or ammonium salts, such as alkali metal and alkaline earth metal 
salts, for example sodium, potassium, magnesium or caldum salts, and ammonium salts 
with ammonia or suitable organic amines, such as lower alkylamines, for example 
triethy lamine, hydroxy-lowcr alkylamines, for example 2-hydroxyethy lamine, bis(2- 
hydroxyethyl)amine or tris(2-hydroxyethyl)amine, basic aliphatic esters of carboxylic 
acids, for example 4-aminobenzoic add 2-diethylaminoethyl ester, tower alkyleneamines, 
for example 1 -ethylpiperidine, cycloalkylamines, for example dicyclohexylamine, or 
benzylamines, for example N,N Mibenzylcthylcnediamine, dibenzy lamine or benzyl-b- 
phenethylamine. Compounds of formula I having an add group and a basic group may 
also be in the form of internal salts, that is to say in zwitterionic form. 

For the purpose of isolation or purification it is also possible to use pharmaceutically 
unsuitable salts, for example picrates or perchlorates. Only the pharmaceutically 
acceptable non-toxic salts are used therapeutically and these are therefore preferred. 

The compounds of formula I according to the invention have valuable, espedally 
pharmacologically useful, properties. In particular, they selectively inhibit the enzyme 
aromatase in mammals, including humans. As a result, the metabolic conversion of 
androgens to oestrogens is inhibited. The compounds of formula I are therefore suitable, 
for example, for the treatment of oestrogen-dependent diseases, including oestrogen* 
dependent breast cancer, especially in postmenopausal women. They axe also useful, for 
example, in the treatment of gynaecomastia, Le. breast devefopmenfcin^g^^ 
aromatisation of the steroids is inhibited. 

These effects can be demonstrated by jn vitro tests or in vivo tests, preferably on 
m a mm a l s, for example guinea pigs, mice, rats, cats, dogs or apes. The dosage used is, for 
example, within a range of approximately from 0.001 to 10 mg/kg, preferably from 0.001 
to 1 mg/kg. 
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The in jitto inhibition of aromatase activity can be demonstrated, for example, using the 
method described in J. BioL Chem. 242, 5364 (1974). IC50 values for aromatase 
inhibition can furthermore be obtained, for example, in vitro from enzyme-kinetic studies 
concerned with the inhibition of the conversion of 4- 14 C-androstenedione to 4- 14 C- 
oestrone in human placental microsomes. The IC50 vdues of die compounds according to 
the invention are, at the minimum, about 10- 9 M. 

— 222. aromatase inhibition can be demonstrated, for example, by the suppression of the 
ovarian oestrogen content of female rats that are injected first with mare's serum 
gonadotropin and, 2 days later, with human chorionic gonadotropin, and treated p.o. the 
next day with a compound of the invention and, 1 hour later, with androstenedione. A 
further possible method of determining aromatase inhibition in viyo is described hereafter 
arKbostenedione (30 rag/kg subcutaneously) is administered on its own or together with a 
compound of the invention (orally or subcutaneously) for 4 days to sexually immature 
female rats. After the fourth administration, the rats are sacrificed and the uteri are isolated 
and weighed. The aromatase inhibition is determined by the extent to which the hyper- 
trophy of the uterus caused by the administration of androstenedione on its own is 
suppressed or reduced by the simultaneous administration of the compound according to 
the inventioa The minimum effective dose of the compounds of the invention in the in 
yho tests is approximately from 0.001 to 1 mg/kg. 

The anti-turooral activity, especially in the case of oestrogen-dependent tumours, can be 
demonstrated in vivo, for example in DMBA-induced mammary tumours in female 
Sprague-Dawley rats [cf. Proc. Soc. Exp. Biol. Med. 160. 296-301 (1979)]. The use of 
compounds according to the invention brings about a regression of the tumours and 
furthermore suppresses the occurrence of new tumours at daily doses of about 1 mg/kg 
and above p.o. ' 

In addition, the compounds of formula I do not have an inhibiting effect on the cleavage of 
the cholesterol side-chain and do not induce adrenal hypertrophy, as is demonstrated by 
investigation of me endocrine system. 

On account of their pharmacological properties as extremely selective inhibitors of the 
enzyme aromatase, the compounds of formula I are suitable, for example, for the 
treatment of oestrogen-dependent diseases, such as breast tumours (breast carcinoma), 
endometriosis, premature labour or endometrial tumours in women, or of gynaecomastia 
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inmen. 

The invention relates especially to the compounds of formula I wherein X is halogen, 
cyano, carbamoyl, N-lower alkylcarbamoyl, N-cycloalkyl-lower alkylcarbamoyl, 
N,N-di-lower alkylcarbamoyl, N-arylcarbaraoyl, hydroxy, lower alkoxy, aryl-lower 
alkoxy or aryloxy, wherein aryl is phenyl or naphthyl each of which is unsubstituted or 
substituted by lower alkyl, hydroxy, lower alkoxy, halogen and/or by trifluoromethyl; Y is 
a -CH 2 -A group in which A is 1-imidazoiyl, HlA4-triazolyl), Hl,3,4-triazolyl), 1- 
(l»2,3-tria2plyl), 1-(1 A5-triazolyl), 1-tetrazolyl or 2-tetrazolyl, or Y is hydrogen; each of 
■' Ri and R 2 independently of the other is hydrogen, lower alkyl or a -CH2-A group as 
defined for Y, or Rj and R 2 together are -iCRihr wherein n is 3, 4 or 5; with the proviso 
that one of the radicals Y, R ] and R 2 is a -CH^ A group, wi th die further proviso that, in a 
-CH2-A group as die meaning of R} or R 2 , A is other than 1-imidazolyl when X is 
bromine, cyano or carbamoyl, and with the proviso that, in a -CH^A group as the 
meaning of Y, A is other than 1-imidazolyl when X is halogen or lower alkoxy, Rj is 
hydrogen and R 2 is hydrogen or lower alkyl, and salts thereof. 

The invention relates preferably to the compounds of formula I wherein the radical X is 
attached in the 5- or 7-position and is halogen, cyano, carbamoyl or phenyloxy; the radical 
Y is attached in the 4- or 5-position and is a -CH 2 -A group in which A is 1-imidazolyl, 
Hl,2,4~triazoiyl), triazolyl), 1-tetiazolyl or 2-tetrazolyi, or the radical Y is 

hydrogen; Ri is hydrogen, lower alkyl or a -CH 2 -A group as defined for Y t R 2 is 
hydrogen or lower alkyl, or R \ and R 2 together axe -(CH^s with die proviso that one of 
the radicals Y and Rj is a -CH^A group; with die further proviso that, in a -CH 2 - A group 
as the meaning of R \ , A is other than 1-imidazolyl when X is bromine, cyano or 
carbamoyl, and with the proviso that, in a -CHfc- A group as the meaning of Y, A is other 
than 1-imidazolyl when X is halogen arid Ri is hydrogen; and salts thereof. 

^^srss^ to the compounds of formula I wherein the radical X is attached ^^psa^^ESgg?fi5^^5 

in the 5- or 7-position and is halogen , cyano, carbamoyl or phenyloxy; the radical Y is - 
attached in the 4- or 5-position and is a -CH^A group in which A is l-(l,2,4-triazolyl), 
HI A3-triaarfyl), 1-tetrazriyl or 2-tetrazolyl, or the radical Y is hydrogen; Ri is 
hydrogen, lower ^Ikyl or a -CH 2 -A group as defined for Y, R 2 is hydrogen or lower alkyl, 
or R] and R 2 together are -{CH^-; with tfce proviso that one of the radicals Y and Rj is 
a -CH^A group; and salts thereof. 
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The invention relates especially preferably to compounds of formula I wherein the radical 
X is attached in the 5- or 7-position and is halogen, cyano. carbamoyl or phenyloxy. the 
radical Y is attached in the 4- or 5-posiuon and is a -CH 2 -A group in which A is 
1-imidazolyl, l-(l,2,4-triazoiyl), l-(l,2,3-triazoIyl). 1-tetrazolyl or 2-tetrazolyl; each of Rj. 
and R 2 independently of the other is hydrogen or lower alkyl, or R| and R 2 together are 
-(CH2)4-; with the proviso that, in a group Y = -CH2-A. A is other than 1-imidazolyl 
when X is halogen and Ri is hydrogen; and salts thereof. 

Preference is also given to the compounds of formula 1 wherein the radical X is attached 
fa the 5- or 7-position and is halogen, cyano, carbamoyl or phenyloxy; the radical Y is 
hydrogen; Ri isa -CH2-A group in which A is 1-imidazolyl, 1-(1 ,2,4-triazolyl), 1-(1A3- 
triazolyl), 1-tetrazolyl or 2- tetrazolyl, R 2 is hydrogen or lower alkyl; with the proviso 
that, in a group Rj = -CH 2 -A, A is other than 1-imidazolyl when X is bromine, cyano or 
carbamoyl; and salts thereof. 

Special preference is given to the compounds of formula I wherein the radical X is 
attached in the 7-position and is bromine, cyano, carbamoyl or phenyloxy; the radical Y is 
attached in the 4-position and is a -CH 2 -A group in which A is 1-imidazolyl, 1-0,2,4- 
triazolylX 1-tetrazolyl or 2-tetrazolyl; each ofRi and R 2 independently of the other is 
lower alkyl, or Rj and R 2 together are -(CH^-; and salts thereof. 

Prominence is also to be given to the compounds of formula I wherein X is halogen, 
cyano, carbamoyl, hydroxy, lower alkoxy or phenyloxy. wherein phenyl is unsubstituted 
or substituted by lower alkyl. hydroxy, lower alkoxy, halogen and/or by trifluoromethyl. 
Y is a-CH 2 -A group in which A is 1-imidazolyl, l-(l,2.4-triazolyl). l-(l,3.4-triazoly0, 1- 
(1 A3-triazolyl), 1-d.W-triazolyl). 1-tetrazolyl or 2-tetrazolyl, R\ Is lower alkyl, R 2 is 
hydrogen or lower alkyl, or R, and R 2 together are -(CH 2 ) n - wherein n is 3 or 4, and salts 
thereof. 



Special prominence is to be given to the compounds of fotmula I wherein the radical X is 
attached in the 4- or 7-position and is halogen, cyano. carbamoyl or phenyloxy. the radical 
Y is attached in the 4- or 5-position and is a -CH 2 -A group in which A is 1-imidazolyl, 
1-0,2,4-triazolyl), 1-(1 A3- triazolyl). 1-tetrazolyl or 2-tetrazolyl, Rj is lower alkyl, R 2 is 
hydrogen or lower alkyl, or R x and R 2 together are -(CH^-; and salts thereof. 

As sub-groups of a group of compounds of formula I, prominence is to be given to each of 
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the following: (a) compounds of formula I wherein the radical X is attached in the 
7-position and the radical Y is attached in the 4-position; (b) compounds of formula I 
wherein X is bromine or cyano; (c) compounds of formula I wherein X is carbamoyl; (d) 
compounds of formula I wherein Y is a -CH2-A group in which A is l-imidazolyl or 
1-0,2,4-triazolyl). 

The invention relates most especially to the specific compounds described in the 
Examples and to pharmaceudcally acceptable salts thereof. 

The compounds of fonnul a 1 can be prepared in a manner known perse, for example by 
(a) condensing a reactive esterified derivative of a hydroxymethyl compound of formula II 



wherein one of die radicals Y\ R 9 \ and R*2 is hydroxymethyl and die other two radicals 
have die definitions given for Y, Rj and R& respectively, under formula I, and X is as 
defined under formula I» with a compound 



wherein A is as defined under formula I, or with an N-protected derivative thereof, or 
(b) in a compound of formula IV 




wherein X 9 is a radical that can be converted into a group X, and Y f R 1 and R2 are as 
defined under formula I, converting the radical X* into a group X, or 




A-H 



<m), 



(c) for the preparation of compounds of formula I wherein A in the group -CH2- A is 
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1-tetrazolyl, reacting a compound of formula V 




(V). 



where* one of the radicals Y« R ,a and R 2 « is Isocyanornethyl and tbc other two radicals 
nave the definitions given for Y, Ri and R 2 , respectively, under formula I, and X is as 
defined under formula I, with hydrazoic add or. especially, with a salt thereof; and/or. if 
desired, converting a resulting compound of formula I into another compound of 
formula I, and/or, if desired, converting a resulting salt into the free compound or into 
another salt, and/or, if desired, converting a resulting free compound of formula I having 
salt-forming properties into a salt, and/or separating a resulting mixture of isomeric 
compounds of formula I into the individual isomers. 

In the following, more detailed description of processes a), b) and c), unless indicated to 
the contrary, each of the symbols X. Y. A, R, and R 2 has the meaning given under 
formula I. 



ft0CCSS(a): 111 8 com P° und of formula II. reactive esterified hydroxymethyl is hydroxy- 
methyl that has been esterified by a leaving gmup. for example lower alkylsulfonyloxy- 
methyl or arylsulfonyloxymethyl. such as methylsulfonyloxymethyl org- toluenesulfbnyl- 
oxymethyl, or halomethyl, for example chloromethyl, bromomethyl or iodomethyL 

If. in the reaction according to process (a). 1 ,2.4-triarole is used as the compound of 
formula HI, then - depending on the reaction conditions chosen - mixtures of compounds 
4SS^ h ^ n - U md H13.4.triazolyl) are normally obtained, 

" , , for«tampIe. by chromatography. Correspondingly, if 1 ,2,3- 

tnazole is used as the compound of formula III, then mixtures of compounds of formula I 
wherein A is HI A3-lriazolyl) and AS-triarolyl) are normally obtained, which 
smnlarly can be separated, for example, by chromatography. Correspondingly, if tetrad 
is used as the compound of formula III. then mixtures of compounds of formula I wherein 
A is 1-tetrazolyl and 2-tetrazoIyl are normally obtained, which similarly can readily be 
separated, for example, by chromatography. In some cases it is possible, by using 
compounds of formula m in which a specific ring nitrogen atom has been protected by a 



? A 36975 



-10- 

protecting group, to obtain selectively only one of the two compounds in question. 

Suitable protecting groups for a ring nitrogen atom in a compound of formula m are, for 
example, tri-lower alkylsilyl, for example trimethylsilyl, lower alkanoyl, for example 
acetyl, N,N-di-lower alkylcarbamoyl, for example N,N-dimethylcarbamoyl, or triaryl- 
methyl, for example triphenylmethyl. 

Another suitable protecting group is amino or ammonium, which is useful especially in 
the selective preparation of HI ,2,4-triazqlyI) compounds. For that purpose, in the 
reaction according to process (a), 4H-l,2,4-triazole-4-amine (= 1 -amino- 1 3,4-triazole) is 
used as the compound of formula m. A quaternary 1 -benzofuranylmcthyl-4-amino- 
1 A4-triazolium confound is initially obtained, which is converted into die desired 
l-benrofuranylmethyl-l ,2,4-triazolyl compound of formula I, for example by treatment 
with hydrochloric add, 50 % hypophosphoious acid (H3PO2) and sodium nitrite. 

The condensation reaction according to process (a) is known perse and corresponds to a 
conventional N-alkylation that is carried out, for example, without the addition of bases 
or, preferably, in the presence of bases, such as, for example, potassium carbonate, 
sodium, triethylaminc or pyridine. 

The starting compounds of formula U are preferably obtained in a manner known perse, 
by estcrification, from the corresponding hydroxymethyl compounds. The hydroxymethyl 
compounds can be obtained, for example, by reduction, for example with UAIH4 or 
diisobutylaluminium hydride, from the corresponding carboxy or lower alkoxycarbonyl 
compounds. The latter are known per se or can be prepared analogously to known 
substituted benzofurancarboxy lie acids and esters (cf . also Examples 1 and 6). 

Process (b): Radicals X* that can be converted into a group X are, for example, amino that 

can be converted, for example via diaaotisarion, for example intdSli^i^^^^^^ ^ ^ ^ ^ 

hydroxy, or carboxy, lower alkoxycarbonyl, halocarbonyl, for example -COO, or an add 

anhydride, which can be converted by reaction with ammonia or the corresponding 

primary or secondary amine into carbamoyl or N-mooo- or N,N-di-substituted carbamoyl, 

respectively. Tho conversion erf substituents on aromatic systems according to process (b) 

is known perse. 

The starting compounds of formula IV are prepared, for example, analogously to 
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Process (a), there being used in the corresponding reactions, instead of the radical X, a 
radical X*. 

Process ^> ' Isocyanomethyl is a -CH2-N=C radical. Salts of hydrazoic acid are especially 
alkali metal azides, for example sodium azide. 

The starting compounds of formula V are prepared, for example, from the analogous 
compounds of formula 0 in which one of the radicals Y', R'j and R' 2 is, for example, 
bromomethyl. The latter compounds are first converted m a inaiuier known ease, for 
example by reaction with texamemyknetetraniine (urotropineX into the corresponding 
aminomethyl compounds, and then convened in a manner known per se, for example by 
reaction with dicMorocarbene (for example from chloroform and concentrated KOH), into 
the desired isocyanomcthyl compounds of fonnula V. 

Compounds Of formula lean be converted in a manner known perse into other 
compounds of formula L 

For example, compounds of formula I wherein X is halogen, especially bromine, can be 
converted by reaction with a cyanating agent, for example copperd) cyanide, into other 
compounds of formula I wherein X is cyano. 

It is also possible, for example, to convert compounds of formula I wherein X is halogen, 
espedaUy broniine. by reaction wim hvd^ 

metal salts thereof, for example potassium phenolatc, into other compounds of formula I 
wherein X is aryloxy. advantageously, for example, in the presence of copper; 

Furthermore, for example, compounds of formula I wherein X is cyano can be converted 
by partial hydrolysis, for example with potassium carbonate and aqueous H2Q2 solution. 



On the other hand, for example, compounds of fonnula I wherein X is carbamoyl or 
N-lower alkylcamamoyl can also be convened, with the splitting-off of water or lower 
alkanol, respectively, into compounds of formula I wherein X is cyano. 

Finally, compounds of formula I wherein X is cyano can also be converted directly into 
c«npounds of fonnula I wherein X is. for example, N-lower alkylcarbamoyl or N-cyclo- 
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alkyl-lower alkylcarbamoyl by first being treated with KOHAert-butanol and then reacted 
with a lower alkyl halide or a cycloalkyHower alkyi halide, respectively [S. Linke, 
Synthesis 1978, 303]. 

Free compounds of formula I having salt-forming properties that are obtainable according 
to die process can be converted into their salts in a manner known per se: compounds 
having basic properties, for example by treatment with acids or suitable derivatives 
thereof, and compounds having acid properties, for example by treatment with bases or 
suitable derivatives thereof. 

Mixtures of isomers obtainable according to the invention can be separated into the 
individual isomers in a manner known jot se, racemates, for example* by forming salts 
with optically pure salt-forming reagents and separating the diastereoisomeric mixture so 
obtainable, for example by means of fractional crystallisation. 

The reactions described above can be carried out under reaction conditions that are known 
per ss, in the absence or, usually, in the presence of solvents or diluents, preferably those 
which are inert towards the reagents used and are solvents thereof in the absence or 
presence of catalysts, condensing agents or neutralising agents, and, depending on the 
nature of the reaction and/or of the reactants, at reduced, normal or elevated temperature, 
for example within a temperature range of from approximately -70°C to approximately 
200°C, preferably from approximately -20°C to approximately 150°C, for example at the 
boiling point of the solvent used, under atmospheric pressure or in a closed vessel, where 
appropriate under pressure, and/or in an inert atmosphere, for example under a nitrogen 
atmosphere. 

In view of the close relationship between the compounds of formula I in ftee form and in 
the form of salts, hereinbefore and hereinafter any reference, to the free compounds or their 
^M^QPuJtfebc urukretooda* including also the corresponding salts or free compounds, 
respectively, where appropriate andexpedient 

The compounds, including their salts, may also be obtained in the form of hydrates, or 
their crystals may, for example, include the solvent used for crystallisation. 

The starting materials used in the process of the present invention are preferably those 
which result in the compounds described at the beginning as being especially valuable. 
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The invention relates also to those forms of the process in which a compound obtainable 
as intermediate at any stage of the process is used as starting material and the remaining 
process steps are carried out, or in which a starting material is formed under the reaction 
conditions or is used in the form of a derivative, for example a salt thereof. 

The present invention relates also to pharmaceutical compositions that contain one of the 
pharmacologically active compounds of formula I as active ingredient Compositions for 
enteral, especially oral, adininistration and for parenteral administration are especially 
preferred. The compositions contain the active ingredient on its own or, preferably, 
together with a pharmaceutical^ acceptable carrier. The dosage of the active ingredient 
depends upon the disease to be treated and upon the sj)edes, its age, weight and hufividual 
condition, and also upon the mode of administration. 

The pharmaceutical compositions contain from approximately 0. 1 % to approximately 
95 % active ingredient, forms of administration that are in single-dose form preferably 
containing from approximately 1 % to approximately 90 % active ingredient, and forms of 
administration that are not in single-dose form preferably containing from approximately 
0.1 % to approximately 20 % active ingredient Unit dose forms, such as drages, tablets or 
capsules, contain from approximately 0.5 mg to approximately 100 mg of active 
ingredient 

The pharmaceutical compositions of the present invention are prepared in a manner known 
ES 26 for example by means of conventional mixing, granulating, confectioning, 
dissolving or lyophilising processes. For example, pharmaceutical compositions for oral 
adnanistration can be obtained by combining the active ingredient with one or more solid 
carriers, if desired granulating a resulting mixture ami, if desired, processing the mixture 
or granulate into tablets or dragee cores, where appropriate by adding additional 

cxcipienls - *&asaB6eim**2*&^ 

Suitable carriers are especially fillers, such as sugars, for example lactose, saccharose, 
mannitol or sorbitol, cellulose preparations and/or calcium phosphates, for example 
tricalcium phosphate or calcium hydrogen phosphate, and binders, such as starches, for 
example com, wheat rice or potato starch, methylcellulose, hydroxypropylmethyl- 
ceDulose, sodium carboxymethykeUulose arKVorpolyvmylpyrrolidone, and/or. if desired, 
disintegrators, such as the above-mentioned starches, also carboxymethyl starch. 
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crosslinked polyvinylpyrrolidone, alginic acid or a salt thereof, such as sodium alginate. 
Additional excipients arc especially flow conditioners and lubricants, for example silica, 
talc, stearic add or salts thereof, such as magnesium or calcium stearate, and/or 
polyethylene glycol, or derivatives thereof. 

Dragee cores may be provided with suitable coatings which may be enteric coatings, there 
being used, inter alia, concentrated sugar solutions which may contain gum arable, talc, 
polyvinylpyrrolidone, polyethylene glycol and/or titanium dioxide, or coating solutions in 
suitable organic solvents or solvent mixtures, or, for the preparation of enteric coatings, 
solutions of suitable cellulose preparations, such as acetylcellulose phthalate or hydroxy- 
propylmcthylccllulose phthalate. Dyes or pigments may be added to the tablets or drage 
coatings, for example for identification purposes or to indicate different doses of active 
ingredient 

Other orally administrate pharmaceutical compositions are dry-filled capsules consisting 
of gelatin, and also soft sealed capsules consisting of gelatin and a plastidser, such as 
glycerol or sorbitol The dry-filled capsules may contain the active ingredient in the form 
of a granulate, for example in admixture with fillers, such as com starch, binders and/or 
glidants, such as talc or magnesium stearate, and, if desired* stabilisers. In soft capsules, 
die active ingredient is preferably dissolved or suspended in suitable liquid excipients, 
such as fatty oils, paraffin oil or liquid polyethylene glycols, to which stabilisers may also 
be added. 

Other oral dosage forms are, for example, syrups prepared in customary manner that 
cpntain the active ingredient, for example, in suspended form and in a concentration of 
approximately from 5 % to 20%, preferably approximately 1 0 % or in a similar concen- 
tration that provides a suitable single dose when the syrup is administered in quantities of 
5 or 10 mL Also suitable, for example, arc powdered or liquid concentrates for die 
preparation of shakes, for exampte h&m!^^ in 
single dose quantities. 

Suitable rectally administrable pharmaceutical compositions are, for example, 
suppositories tharconsist of a combination of the active ingredient with a suppository 
base. Suitable suppository bases are, for example, natural or synthetic triglycerides, 
paraffin hydrocarbons, polyethylene glycols or higher alkanols. 
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For parenteral administration there are suitable, especially, aqueous solutions of an active 
ingredient in water-soluble form, for example in the form of a water-soluble salt, or 
aqueous injection suspensions that contain viscosity-increasing substances, for example 
sodium carboxymethylcellulose, sorbitol and/or dextran and, if desired, also stabilisers. In 
this case, the active ingredient, if desired together with exdpients, may also be in the form 
of a lyophflisate and be dissolved by the addition of suitable solvents before parenteral 
administration. 

Solutions, such as are used, for example, for parenteral administration, may also be 
administered in the form of infusion solutions. 

The invention relates also to a method for the treatment of the pathological conditions 
mentioned above. The compounds of the present invention can be administered 
prophylactically or therapeutically, and are preferably used in the form of pharmaceutical 
compositions. For a body weight of approximately 70 kg, a daily dose of from approxi- 
mately 05 mg to approximately 100 mg, preferably from approximately 1 mg to approxi- 
mately 20 mg, of a compound of the present invention will be administered. 

The following Examples illustrate the present invention; temperatures are given in degrees 
Celsius. The following abbreviations are used: ether <= diethyl ether, THF = tetrahydro- 
furan; hexane = n-hexane; DMF = dimethylformamide; DMSO = dimethyl sulfoxide; 
TLC = thin-layer chromatography. 

Example 1; 7-Brom(M-fl.(l,?, 4-ma TO lvnrn e thvn-? ,3Hii me thvlh enm fi m ,n 
104mgof 1,2,4-triazole, 1 39 mg of potassium carbonate and 10 mg of potassium iodide 
are added in succession to a solution of 318 mg of 7-brorrx)^brr^memyl-23-^methyl- 
beittofuran in 10 ml of absolute acetone. After stirring for 2 hours at 55\ the suspension is 
cooled to room temperature and the acetone is evaporated. The reaction mixture is 
pai^^^^nwmlfen^chiori^ and water, and the organic phase is washed with 
brine, dried over sodium sulfate and concentrated to dryness by evaporation. The 
resulting oil is chromatography with chloroform over silica gel to yield the title 
compound. It is reoystallised from methylene chloride/cther/hexane; m.p. 108-1 10°. IR 
(CH 2 Cl2): 1631, 1605, 1504, 1404, 1199, 1140 cm- 1 . 



The starting compounds are prepared as follows: 
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(a) 4-BwmK>-3-(btttan-3-on-2-vlk>xv-bcnzoic add ethyl ester 

5 . 17 g of potassium carbonate in 20. 5 ml of acetone are added to 3 .08 g of 4-bromo- 
3-hydroxybcnzoic acid ethyl ester (see DE-A-2 062 611) and 1.46 g of 3-chloro-2- 
butanone. After stirring under reflux for 16 hours, the sand-yellow suspension is cooled to 
room temperature and filtered The filtrate is concentrated by evaporation under reduced 
pressure to yield the title compound in die form of a colourless oil that is used further 
without further purification. TLC (silica gel; CH2 a 2/ a »* ano1 95:5) Rf = 0.69. IR 
(CH 2 Cl2): 1720, 1590, 1575, 1480, 1415. 1290 cm- 1 . 

(b) J^SBSSS^^3S3SSs^S^!^SStS^tB3^^ acid 

34 g of 4-bromo-3-(butan-3-on-2-yl)oxy-ben2X)ic add ethyl ester are added dropwise 
within 20 minutes to 25 ml of ice-cooled concentrated sulfuric add. The mixture is stirred 
under nitrogen for 25 hours (bath temperature: 50°). The reaction mixture is first poured 
onto a mixture of ice-water and ethyl acetate and then partitioned between ethyl acetate 
and saturated aqueous sodium hydrogen carbonate solution. The aqueous phase is 
separated off and washed twice with ethyl acetate. The combined organic extracts are 
extracted again with aqueous sodium hydrogen carbonate solution. The combined aqueous' 
extracts are adjusted to pH 1 with concentrated hydrochloric add, a yellow solid 
predpitating which is removed by filtration. After recrystalHsation from ether, the title 
compound is obtained. TLC (silica gel; toluene/ethyl acetate 9: 1 ) Rf » 0.3. IR 
(DMSOd$): 1710, 1625, 1260, 1170cm- 1 . 

fc) 7-BronK>-4-hvdroxvmethv^ 

1.58 g of 7-brorj^23^methylbem add are added in portions to a 

suspension, cooled to 0°, of 2263 mg of lithium al uminium hydride in 1 8 ml of absolute 
THF. When the addition is complete, the solution is stirred further for 30 minutes at 0° 
and then for 19 hours at room temperature. The reaction mixture is then partitioned 
between IN hydrochloric acid and ethyl acetate. The aqueous phase is separated off and 
the orgaidc phase is washed twice widi aqueous 

twice with brine. The organic phase is dried over sodium sulfate and the solvent is 
evaporated off under reduced pressure to yield die tide compound in the form of a 
light-yellow soKd. TLC (CH^l/methanol 955) Rf = 05. IR (CH2CI2): 3597, 2923. 
1632,1602, 1404,1206 cm- 1 . 

(d) 7-Bromr>4-bror!Xxrieft 

1.98 g of 7-bro«K>4-hydroxynKfty^ axe added at 0° within 
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15 minutes to a solution of 0.8 ml of phosphorus mbromide in 20 ml of absolute ether. 
After stirring for 2 hours at 0° and for a further 30 minutes at room temperature, the 
mixture is partitioned between ethyl acetate and ice-cooled water. The organic phase is 
washed in succession with water, aqueous sodium hydrogen carbonate solution and twice 
with brine. After drying over sodium sulfate and evaporation of the solvent tinder reduced 
pressure, the pure tide compound is obtained. TLC (silica gel, chloroform/mcthanol 95:5) 
Rf =0.85. IR (CH 2 Cl2): 1630. 1601. 1487, 1444, 1402, 1203 cm-*. 

Example 2: 7^o^H1.2.4-maiolvlWhYn ^ 3^thvlh ft « m fim,n 
Amixnire of 306.2 mgof7-bromo^(HlA4-^^ 

(see Example 1) and 121.8 mg ofcoppcrfl) cyanide in 0.8 ml of pyridine is lefluxed under 
nitrogen for 1 8 hours. The black reaction mixture is treated with ethyl acetate and 37 % 
aqueous ammonia solution and the organic phase is separated oft The organic phase is 
washed again with aqueous ammonia solution, then twice with 0.1N hydrochloric add and 
finally twice with water, and is dried and filtered. After evaporation of the solvent under 
reduced pressure, the title compound is obtained. TLC (CH 2 a2/methanol 95:5) R f = 0 38 
IR (CH 2 Cl2): 2233. 1615, 1504. 1408 cm-*. 

Example 3: 7-Bromi^l-imM ^ ivimeihviv^^jn^vib^^fi,^ 
1.76 g of sodium are added in portions to a solution of 223 g of imidazole in 350 ml of 
absolute THF which is being maintained at 45°. After stirring at 45° for 2.5 hours, the 
orange-coloured reaction mixture is treated with a solution of 16.7 gof 7-biomo^-bromo- 
memyl-23-dimcmylbenzDfuran (see Example Id) in 250 ml of absolute THF After 2 
hours, the solvent is evaporated under reduced pressure and the reaction mixture is treated 
with aqueous sodium chloride solution and 1 80 ml of IN sodium hydrogen carbonate 
solution. The reaction mixture is extracted three times with ether and the extracts are 
washed with brine, dried over sodium sulfate and concentrated to dryness by evaporation 
toyieM the title compound. m.p. 158-160". TLCXchiwofomytaethanol 9:1) R f » 0.49. 
IR (01202): 1630. 1500. 1400. 1385. 1230fiSoV. 1150 cm-* '"" 

A mixture of 25.4 gof 7*romo^(l-i,nidazolylme^ (see 
Example 3), 11 g of potassium phenolate and 250 mg of copper powder is stirred for 
18 hours at 150°. The reaction mixture is cooled to room temperature and chromato- 
graphed over silica gel (CHjazAtKthanol 993:0.5), to yield the tide compound in the 
form of the free base. The latter, dissolved in methanol, is treated with ethereal HQ 
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solution to yield the title compound; m.p. 180-181°Xaft$r crystallisation from 
methanol/ether); IR (Nujol): 2550, 1470, 1380, 1220 cm- 1 . 

Example 5: T'C^ano^l^midazolvlnxthvr^Z^din^thvlbcnTOfuran hydrochloride 
A mixture of 1 g of 7-bronK>-4^1-imidazolyta (see 
Example 3) and 0.32 g of copper(l)cyanide in 3 ml of N-methyl-2-pyirolidone is stirred 
for 20 hours at 200°. The reaction mixture is cooled, poured into an ice-cooled 50 % 
aqueous ethylenediamine solution and extracted with methylene chloride. Hie organic 
extracts are washed twice with 50 % aqueous ethylenediamine solution and twice with 
water, dried over sodium sulfate and concentrated to dryness by evaporation to yield the 
title compound in crude form. The latter is chroraatographed over silica gel (chloro- 
fonn/methanol 95:5) to yield the title compound in pure form. TLC (chloroformAnethanol 
95:5) Rf = 0.31. IR (CH2Q2): 2250, 1625, 1505, 1235, 1210 cm- 1 . The hydrochloride of 
the title compound is obtained in a manner analogous to that described in Example 4; nxp. 
258-260° (with decomposition). 

Example 6: 7-Bromo-3-( 1-imidazolvlmethvlVbcnzofuran hydrochloride 
0.63 g of sodium is added within 30 minutes at 20° to a solution of 4.35 g of imidazole in 
45 ml of absolute TOP. After stirring far 2JS hours - once all the sodium has been 
consumed - there is added dropwise to the reaction mixture, within 20 minutes, a solution 
of 7.9 g of 7-bromo-3-broinomethyi-benzofuran in 25 ml of THF. After stirring far a 
further 1.5 hours at room temperature, 300 ml of water are added to the reaction mixture, 
which is then extracted twice with 300 ml of ethyl acetate each time. The combined 
organic extracts are washed 5 times mwe with 50 ml of water each time and wee with 70 
ml of brine, are dried over sodium sulfate and concentrated. Purification is effected by 
column chromatography (silica gd, chloroform/toethanol 9:1). Hie free base is dissolved 
in ethanol/ether and converted into the title compound by treatment with 6N ethereal HQ 
solution; m.p. 192-197° (with decomposition). IR (Nujol): 2960, 1465, 1415, 1370, 1285, 

The starting compounds are prepared as follows: 
fal 2^-Bromnpft«imrY)-«ir*i ic acidethvl ester 

245.2 g of chloroacetic add ethyl ester and 552 g of potash are added to 346 g of o-bromo- 
phenol in 1 litre of acetone. The yellow suspension is heated to reflux temperature and 
stirred at that temperature for 24 hours. The suspension is filtered with suction and the 
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residue is then washed repeatedly with acetone. Thesolution is concentrated under a high 
vacuum and the resulting oil is dissolved in ether and washed in succession, while cooling 
with ice, with 3 x 150 ml of 2N NaOH and 3 x 150 ml of brine. The ethereal phase is dried 
over sodium sulfate, filtered and concentrated by evaporation. The pure tide compound is 
obtained by distillation under reduced pressure; b.p. 0. 107 mbar 93-97°. TLC (silica 
gel/chlorofonn): Rf =0.69. 

(b) 3-{2-B ro nK)ph C noxvV?^To-«mcrinic a «d rffrAyl 

99 ml of ethanol are added drop wise within 20 minutes to a suspension of 86.6 g of 50 % 
sodium hydride in 2 litres of ether. During that procedure, the temperature rises to 25°. To 
the resulting suspension there are added dropwise within 25 minutes 245 ml of oxalic acid 
diethyl ester. The reaction mixture is heated to reflux temperature and then a solution of 

425.3 g of 2-<2-bromophenoxy)-acetic acid ethyl ester in 500 ml of ether is added thereto. 
After 30 minutes - when everything has dissolved - the reaction mixture is cooled and is 
poured, with stiffing, onto 1 .5 kg of ice. A pH of 3 is established by the addition of 2N 
HQ and the phases are subsequently separated. The organic phase is washed with water 
and then with brine and is dried with sodium sulfate. After concentration under reduced 
pressure, the resulting title compound [TR (CH2CI2): 1750, 1670, 1590 cm- 1 ] is further 
reacted without additional purification. 

(c) 2Jn>mo-2.3-difethn »vcarbonvnhen>«f. m> n 

366.4 g of 3-(2-bromophenoxy)-2-oxo-succinic acid diethyl ester are added dropwise 
within 1 hour with stirring and at room temperature to 1.135 litres of 90% sulfuric acid. 
The dark-brown reaction mixture is then stirred at 55° for 1 day. After cooling, the 
reaction mixture is poured, with stirring, onto 2 kg of ice. After extraction with ether and 
reparation of the aqueous layer, the batch is washed in succession with brine, IN aqueous 
sodium hydrogen carbonate solution and brine until neutral. After drying over sodium 

-sulfitter filtnition and concentration under reduced pressure, the crude product so obtained/ 
is purified by chromatography (silica gel/chloroform). TLC (chloroform) Rf = 0.67 
IR (CH2CI2): 1740. 1600, 1475, 1370 cm- 1 . 

(d) 7-Bromo-2-«h^Y"^"vl-ben7nf n nin 

A mixture of 87.7 g of 7-bronx>-2,3Kii(ethoxycarbonyI)ben Z ofuran, 30 g of sodium 
chloride and 9.2 ml of water is stirred in 530 ml of DMSO for 3 hours at 1 50° (CO2 
evolution). After cooling the reaction mixture, the undissolved material is removed by 
filtration over Hyflo Super Cel® (kicselguhr). The filtrate is freed of DMSO at 40° under 
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reduced pressure. The residue is dissolved in ethyl acetate and washed with 3 x 300 ml of 
water and 1 x 300 ml of brine. The organic phase is'dried over sodium sulfate and 
concentrated under reduced pressure. The black residue is purified by column chromato- 
graphy (silica gel/chloroform). The title compound is recrystallised from petroleum ether, 
m.p. 54-56°. IR (CH 2 Cl2): 1725, 1590, 1585, 1480 cm- 1 . 

fc> 7*Brotra>-3-hvdroxvmethvl-benzofaran 

28 g of 7*bromo-3-ethoxycaitonyl-benzofuran are added within 60 minutes at 0° undo 1 
nitrogen to 182.6 ml of a 20 % solution of dusobutylaluminium hydride in toluene. After 
stirring for a further 60 minutes at 0°, the reaction mixture is poured onto a mixture of 
400 ml of ice and 50 ml of 70 % sulfuric acid. After stirring and separation of the organic 
phase, extraction is carried out three times more with 50 ml of toluene each time. The 
combined extracts are washed with 4 x 35 ml of water and 1 x 30 ml of brine, dried over 
sodium sulfate and concentrated under reduced pressure. The residue is crystallised from 
ethyl acetate/petroleum ether, ntp. 1 1 1- 1 12°. IR (CR2CL2): 3600, 1615, 1595, 
1470 cm- 1 . 

(0 7'Bromo-3-bromomethvUbenzofnran 

6.25 g pf 7-bromo-3-hydroxymethyl-benzofuran are added within 30 minutes at 3° to a 
sol ution of 2.73 g of phosphorus tribromide in 50 ml of ether. After the temperature has 
risen to 1 5°, the reaction mixture is stirred for a further 1 hour at 5° and is then poured 
onto 100 ml of ice. After the addition of ether, the phases are separated. The organic 
solution is washed with 3 x 40 ml of water and 1 x 40 ml of brine, is dried over sodium 
sulfate and concentrated. The title compound is crystallised from ethyl acetate/petroleum 
ether, m.p. 123-1245°; IR <CH 2 C!2): 1590, 1480, 1415 cm- 1 . 

Example 7; 7-Cvano-3-( 1 -imidazolvlmethvlVbenzof uran hydrochloride 
Analogously to Example 5, 5.98 g of 7-bronx>-Ml-intidaroty (see 
Exarapfe 6) are converted with 2,13 g of coppei^^ _ 
pynolidone into the title compound which is crystallised from ethanol/ether; m.p. 
237-239°; IR (KBr): 3090, 3000, 2800, 2236, 1575, 1425, 1280 cm- 1 . 

Example 8: 7-Brotno-5-q-imidazolvlmc^ hydrochloride 
Analogously to Example 6, 31.8 g of 7-bromo-5-bromometh^^ 
are converted into the title compound; ntp. (after crystallisation from methanol/ether) 
272-274'. IR (Nujol): 2962, 1464, 1416, 1370, 1287, 1281 cm- 
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The starting compound is prepared as follows: 
(a) 7-Bromo-5-bromtmii».^ 

Analogously to Example Id, 76.5 g of 7-biomo-5-hydrox^^ 

are converted into the tide compound; rap. 122-124°. m (CH2CI2): 1629, 1600, 1488 

1443,1404,1203 cm- 1 . 

Ixj»ne!e9i2rCva^^ 

Analogously to Example 5. 12L2gof 7-bromo-5-(l-intidazolylir^^ 
benzofuran (see Example 8) are converted with 3.9 g of copper® cyanide into the title 
eompqund; rap. (after crystallisation from ethanol/ether) 258-259*. IR (KBr): 3092, 2238. 
I470» 1285 cm-*. 

Example 10: !WT^%.(Uir^M mi sh v n.t* lt ^ m n hvdmehwt.v 
Analogously to Example 6. 33.05 g of S-l^S-bromomemyl-benzofuxan are converted 
into the title compound; rap. (after crystallisation from ethanol/ether) 190.5-191 5°- 
IR (KBr): 2750. 1450, 1270, U10cm-1. 

The starting compounds are prepared as follows: 

(a) 2-f4-BromoptM>nn» Y ) . acetic acid fethv l rx ^ r 

Analogously to Example 6a. 364.04 g of 4-bromophenoI are converted into the tide 
compound; nxp. (after crystallisation from hexane) 56-58°; IR.CCKfcCIj): 1760. 1580. 
1490, 1210 cm- . 

(b) 3-f4-Bromnph m >WYr-' > ^>xo-gucciniV ?<&d diethyl gj tg 

Anato^sly to Examp|e $>.?562 g of ^bromophenoxyVacetic acid ethyl ester are 
converted into the title compound; IR (CH2CI2): 1745. 1665. 1585. 1475. 1230 cm-1. 

(c) 5-Bromft^,^t( r tK», T ^ monvhheilynflm , i> 

Analogously to Example 6c. 465 g of H4-brorno P henoxy)-2-oxo-succinic acid diethyl 
ester are converted into the title compound; rap. (after crystallisation from 
ether/petroleum ether) 45-48°; IR (CH2CI2): 1725, 1580, 1300 cm-1 
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(d) S-Bromo-3-ethoxvcarbonvl-benzofuran 

Analogously to Example 6d, 87,2 g of 5-bromo-2,3^ai(ethoxycaibonyl)bcnzofmn aie 
converted into the tide compound; tap. (after crystallisation from petroleum ether) 
81-83°; IR (CH 2 Cl2): 1725, 1560, 1440 cm- 1 . 

(e) 5-Bromo-3-hvdroxvmcthvl-bcnzofuran 

Analogously to Example 6c, 84 5 g of 5-bromo-3-ethoxycaibonyl-bcnzofuran are 
converted into the tide compound; ntp. (after crystallisation from ethyl acetate/petroleum 
ether) 72-75°; IR (CH2CI2): 3555, 1440 t 1 190 cm- 1 . 

(fl 5-Bromo-3-bromomethvl-benzofuran ' 

Analogously to Example 6f, 523 g of 5-bromo-3-hydroxymethyl-bcnzofuran are 
converted into the title compound; m.p. (after crystallisation from hexane) 75-78°; 
IR (CH2CI2): 1445, 1180, 1105 cm- 1 . 

Example 11: S-Cvano-3^1 -imidazolvlmethvlVbenzofaran hydrochloride 
Analogously to Example 5 t 19.2 g of 5-braiK>-3-(l-iimdazolylmethyl)-benzofuran (see 
Example 10) are converted with 6.8 g of copper(I) cyanide in 60.6 nrtof N-methyl-2- 
pyrrolidone into the title compound; ntp. (after crystallisation from ethanol/ether) 
222-224°; IR: 2240, 1500, 1470 cm- 1 . 

Example 12: The following compounds can be prepared in a manner analogous to that 
described in the Examples: 
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2232, 1618, 1505 
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A 


X 


Ri * 


R 2 


IR (CH 2 Q2) [cm 1 ] 


(ae) 


1-Tetrazolyl 


CN 


-(CH2) 4 - 


2235, 1617. 1503 


(af) 


1-Tetrazolyl 




CH 3 


CH 3 


1602, 1505, 1225 


(ag) 
(ah) 
(ai) 
(aj) 


2-Tetrazolyl 
2-Tetrazolyl 
2-Tetrazolyl 
2-Tetrazolyl 


Br 
CN 
CN 
CN 


CH 3 CH 3 
H CH 3 
CH 3 H 
-(CHj)4- 


1628, 1606, 1504, 1201 
2234, 1616, 1505 
2232, 1614, 1505 
2234, 1616, 1507 


(ak) 


2-Tetrazolyl 


O 


CH 3 


CH 3 


1602, 1507, 1227 



Example 13: The following compounds can be prepared in a manner analogous to that 
described in the preceding Examples: 



A-CHj 



CHa 
CH3 





A 


X 


IR [cm 1 ] 


(a) 


HlA4-Triazolyl) 


Br 


1635, 1604, 1507 


(b) 


l-(lA4-Triazolyl) 


CN 


2238, 1617, 1505 


(c) 


1-Tetrazolyl 


Br 


1633, 1604, 1505 


(d) 


1-Tetrazolyl 


CN 


2237, 1619, 1504 


(e) 


2-Tetrazolyl 


Br 


1634, 1606, 1505 


(0 


2-Tetrazolyl " ^ 


CN 


2236,1618,1504 



Example 14: The following compounds can be prepared in a manner analogous to that 
described in the preceding Examples: 
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A 




IRfcm 1 ) 


(a) 


1-Imidazolyl 


o 


1602, 1506, 1495, 
1227 


(b) 
(c) 


1-0,2,4-Triazolyl) 
1-0,2,4-Tiiazolyl) 


Br 
CN 


1632.1605,1504,1198 
2236, 1618, 1505 


(d) 


1-0,2,4-Triazolyl) 


-°-o 


1601, 1507. 1496. 
1228 


(e) 
(0 


1-Tetrazolyl 
1-Tetrazolyl 


Br 

CN 


1630, 1606, 1505, 1197 
2235, 1615, 1505 


(g) 


1-Tetrazolyl 


<y 


1600. 1507, 1494, 
1227 


0>) 
CO 


2-Tetrazolyl 
2-Tetrazolyl 


Br 

CN 


1631, 1606, 1504, 1199 
2235. 1617, 1508 




2-Tetrazolyl 




1602, 1506, 1495. 
1228 



pxam P le ! ft 11)0 following compounds can be prepared in a manner analogous to that 
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A 


X 


IR [cm 1 ] 


(a) 
<M 
(c) 
(<D 
(0 
(0 

8 


l-(l,2,4-Triazolyl) 
l-(lA4-Triazolyl) 
HlA3--Wazolyl) 
l-OA3-THazolyl) 
1-Tctrazolyl 

1- Tctrazolyl 

2- Tctrazolyl 
2-Tetrazolyl 


Br 

CN 

Br 

CN 

Br 

CN 

Br 

CN 


1632, 1606, 1503, 1198 
2237, 1614, 1502 
1630, 1605, 1502, 1200 
2234, 1615, 1504 
1631, 1606,1502,1197 
2235. 1615, 1503 
1632,1605,1504,1202 
2237, 1614. 1504 



Example 16: (a) 7-BronK>^C^tetrazolvln^ and 
(b) 7-bipnK>^l-teta 

315 mg of dry tetrazole, 417 mg of potassium carbonate and 30 mg of potassium iodide 
axe added in succession to a solution of 955 mg of 7-lromo^bn>nK>methyl-23-diinethyl- 
bcnzofuran in 15 ml of acetone. After stirring at 55° for 1 .17 hours, die reaction mixture is 
cooled and concentrated The residue is taken up in CH2Cl2Avater. The organic phase is 
separated off, washed with brine, dried over sodium sulfate and concentrated. Column 
chromatography (SK>2, CH2P2) yklds first 7-bromo^2-tetrazolylmediyl)-23- 
dimethylbcnzofuran; m.p. (after leoystaliisation from ether/hexane): 117-120°; *H-NMR 
(PMSOdg): w m 2.25 (s, 3H), 2.42 (s, 3H), &27 (s, 2H), 7,07 and 7.47 (arom. H, 2H), 9.0 
(s, 1H) ppm; and then 7-bronK>^(l-tetrazolylmethyl}-^ m.p. (after 

recrystalBsation from ether): 168-170°; %-NMR (DMSO- dg): w « 235 (s, 3H), 2.44 (s, 
3H), 6.03 (s, 2H) t 6.97 and 7.47 (atom. H, 2H), 9.47 (s, 1H) ppm. 



Example 17; 7-Cvano^-tetrazolvlme^ 

A solution of 154 mg of 7-broiiK>-4^-tetnu^ylm and 
50 mg of copperfl) cyanide in 0.9 ml of N-methyl-2-pynolidone is stirred at 190-200° for 
25 hours. After cooling, the reaction mixture is diluted with GH2Q& washed twice with 
aqueous ethyknediamine solution (50 %), twice with watge& ad ^ ife ^ ^ 
being dried over sodium sulfate, is concentrated. The tide compound is purified by column 
chromatography (Si02, toluene to toluene/ethyl acetate 95:5) and subsequently 
crystallised ftom CH2Cl2/cther/hexane; lap. 134-135°; TLC (silica gel, methylene 
chloride): R f = 0.3. IR (CH 2 a2): 2234, 1631, 1616, 1407 cm- 1 . 



Example 18: 7-Carbanwl-4-a-imidazpM^ hydrochloride 
1 8 mg of potassium carbonate and 48 ml of a 30 % aqueous H2O2 solution are added at 
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roora temperature to a suspension of 95 mg of 7-cyano-4-(l-imtdazolylmeftyI)-2,3- 
dimemylbenzofuran hydrochloride in 0.5 ml of DMSO and 1 ml of CH 2 a 2 . After the 
further addition of 20 mg of potassium carbonate and 0.2 ml of H 2 02 solution, the bath 
temperature is adjusted to 50-60° and, after the further addition of 0.2 ml of H 2 02 
solution, the reaction mixture is stirred at room temperature for 19 hours to complete the 
reaction. 3 ml of water are added to the reaction mixture which is then stirred for 1 hour 
while cooling with ice. The solid is removed by filtration, washed with water and dried 
over P2O5 in a hot desiccator. The solid is crystallised from methylene 
chloride/methanol/ether. After dissolving in methylene chloride/methanol, there are added 
to the solid 40 ml of 9N methanolic HQ solution; after the addition of ether, the title 
compound crystallises out After filtering off, washing with ether and drying in a 
desiccator, the tide compound is obtained TLC (silica gel, methylene chloride/methanol 
9:1) R f =0.31; TR (KBr): 3420. 1660. 1610, 1575, 1410cm- 1 . 

Example 19; 7-Cart>amovl^rW1^4-tri a 7nlvnm M hviV2.3^ mg thY ll^w, OT » 
20-mg of potassium carbonate and 48 ml of a 30 % hydrogen peroxide solution are added 
to a solution of 100J mg of 7-cyano-KHl A4-tria»lyl)meftyl^^ 
(Example 2) in 0.5 ml of DMSO and a small amount of CH 2 d 2 . After stirring at room 
temperature for 17 J hours, a further 48 ml of a 30 % hydrogen peroxide solution are 
added and the reaction mixture is stirred again for 3 hours. While cooling with ice, 3 ml of 
water are then added to the beige suspension, which is then stirred for 45 minutes and 
filtered. After being washed, the filtration residue is dried over phosphorus pentoxide. 
After stirring with CE^d* the pure title compound is obtained; IR (KBr): 34^. 3188 
1694, 1616, 1503, 1407, 1272 cm-*. 



Example 20: 7-N-(t 7 clohexyln^hylkai^^ 
2.3-dimethvlly.j.Tnfim... 

Wmlofamimm^ylcyclote^ 

4-W-diniethylanunopyridine and 8 mg of N-hydroxybenzotriazole are added to an ice- 
cooled suspension of 136 mg of 7-carboxy-4*-(i A4-triazolyl)metiiyl]-23Kumethyl. 
benzofuran in 4 ml of CT 2 C1 2 and 1 ml of DMF. After 10 minutes, the cooling bath is 
removed and the reaction mixture is stirred at room temperature for 7 hours. A further 
57 mgof N^'MUcyclohexyltarbodiimide, 35 ml of aminomethylcyclohexaneand2mgof 
4-N^memylaminopyridine are then added to die reaction mixture. After 6 hours, the 
solid is removed by filtration. The filtrate is diluted with CH 2 d 2 and washed in 
succession with aqueous sodium hydrogen carbonate solution, water and brine. After 
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drying and concentration, the crude product is purified by column chromatography (SiQ2, 
CH2CI2 to CH2d2Anethanol 95:5) and subsequent digestion in bexane; IR (CH2CI2): 
3439, 2925. 1661, 1610, 1540, 1504, 1449 cm- 1 . 

The starting compound is prepared as follows: 

(a) 7-Caifroxv-4~n-n.2.4-triaz^ 

A solution of 252 mg of 7^no^U-(l,2,4-toiazolyl)^^ 

(Example 2) in 4 ml of ethanol and 4 ml of 4N NaOHis stirred under reflux conditions for 
20,25 hours. After cooling by means of cooling with ice-water, a pH of 3 is established 
with 2N H2SO4. The ethanol is evaporated off and the resulting white suspension is 
cooled in a refrigerator fori J hours. The crude product is obtained by filtration and is 
purified by being stirred in GH2Q2; IR (KBr): 3429,3140, 1693, 1610, 1512, 1405, 
1292 cm- 1 . 

Example 21; 7-N-(CYClohexyli^^ 
benzofuran 

109 rag of potassium hydroxide arc added to a solution of 100 mgof 7-cyano-4-(l- 
imidazolylmethyl>2,3KKmethylbenzofi^ (Example 5) in 0.3 ml of tert-butanol and the 
mixture is stirred at 80° for 20 minutes. After cooling, 0.3 ml of bromomethylcyclohexane 
are added dropwise to the mixture which is then stined under reflux for SO minutes. After 
cooling, the mixture is poured onto water and extracted with CH2Q2- organic phase 
is dried and concentrated. The crude product is purified by column chromatography (SiQ2> 
CH2Q2 to CH2d2/methanol 95.5); IR (CH2Q2): 3439, 2924, 1661, 1610, 1541, 1505, 
1449.1389 cm- 1 . 

Example 22: 7-N^n-propvlto^nK>vl^ 

Analogously to Example 21, 100 mg of 7-cyano4-(l-iimdazolylmeftyl^ 
*s^iifrmaEBrugr&j& ml of tert-butanol are converted with 109 mg of potassium hydroxide 
and 178 ml of n-propyl bromide into the title compound. The latter is purified by column 
chromatography (S1O2, CH2CI2 to Cl^Ctymethanol 98:2) and stirring in hexane; IR 
(01202): 3435, 3040, 1660, 1610, 1539, 1505, 1457, 1389 cm- 1 . 

Example 23: 7-N^-prop\ikarbaroovl-4-( 1 -imidazolvlmethvlV2.3^rr^th vlbenzofuran 
Analogously to Example 21, 135 mg of 7-cyano4-(l-imidazolylmethyl)-23-dimethyl- 
benzofuran in 0.4 ml of tert-butanol are converted with 148 mg of potassium hydroxide 
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and a total of 5 15 ml of isopropyl iodide within 8 hours into the tide compound. The latter 
is purified by column chromatography (SK>2, CH2CI2 to CH2Ci2/methanol 98:2); 
IR (CH2CI2): 4325, 2966, 1658. 1610, 1535, 1505, 1457, 1387 cm- K 

Example 24; 10000 tablets are prepared, each containing 5 mg of active ingredient, for 
example one of the compounds prepared in Examples 1-23: 

Composition: 

active ingredient 5O.00 g 

,actosc 2535.00 g 

cornstarch 12 5.oo g 

polyethylene glycol 6000 150.00 g 

magnesium stearate 40.00 g 

purified water quantum satis 

Efficedure: AU the pulverulent constituents are sieved through a sieve of 0.6 mm mesh 
width. Then the active ingredient, the lactose, the magnesium stearate and half of the 
starch are mixed in a suitable mixer. The other half of the starch is suspended in 65 ml of 
water and the resulting suspension is added to a boiling solution of the polyethylene glycol 
in 260 ml of water. The paste formed is added to the powder mature and the resulting 
mixture is granulated, if desired or necessary wim the addition of more water. The 
granuhue is dried overnight at 35°C, forced through a sieve of 1.2 mm mesh width and 
pressed into tablets having a breaking notch. 

Exam P^; 1000 capsules are prepared, each containing 10 mg of active ingredient, for 

1-23: 



Composition: 

active ingredient 10.00 g '•''tV^v~:«^^i^vw- 

lactose 207.00 g 

modified starch iQ 0Q g 

magnesium stearate 3.00 g 

procffhire: A" 11x5 pulverulent constituents are sieved through a sieve of 0.6 mm mesh 
width. Then, in a suitable mixer, the active ingredient is mixed first with the magnesium 
stearate and then with the lactose and the starch until homogeneous. No. 2 hard gelatin 
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capsules are each filled with 300 mg of the resulting mixture using a capsule-filling 
machine. 
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What is claimed is: 

1. A compound of formula I 




(D 



wherein X is halogen, cyano, carbamoyl, N-lower aUcylcarbamoyl, N,N-di-Iower alkyj- 
carbamoyl, N,N-tower aDcylenecarbamoyl; N^-Iower alkylenecarbamoyl interrupted by 
-O-, -S- or -NR"- wherein R" is hydrogen, lower alkyl or lower alkanoyl; N-cycloalkyl- 
carbamoyl, N-(lower alkyl-substitntcd cydoalkyI>carbamoyl, N-cycloalkyHower 
aUcylcarbamoyl, N-(tower alkyl-subsdtuted cycloaIkyl)-lower aUcylcarbamoyl, N-aryl- 
lower aUcylcarbamoyl, N-arylcarbamoyl, N-hydroxycarbamoyl, hydroxy, lower alkoxy, 
aryl-lower alkoxy or aryloxy, Y is a -CH 2 -A group in which A is imidazolyl, triazolyl or 
tetrazolyl bonded by way of Bring nitrogen atom, or Y is hydrogen, each of Rj and R 2 
independently of the other is hydrogen, lower alkyl or a -CH 2 -A group as defined for Y, 01 
Rl and R 2 together are tower alkylene, with the proviso that one of the radicals Y, R\ and 
R2 is a -CH 2 -A group, with the further proviso that, in a -CH 2 -A group as the meaning of 
Rl or R^ A is other than 1-imidazolyl when X is bromine, cyano or carbamoyl, and with 
the proviso that, in a -CH^A group as the meaning of Y, A is other than 1-inridazolyl 
when X is halogen or lower alkoxy, R\ is hydrogen and R 2 is hydrogen or lower alkyl, or 
a salt thereof. 



2. A compound of formula I according to claim 1, wherein X is halogen, cyano, 
carbamoyl, N-lower aUcylcarbamoyl, N- cycloalkyl-lower alkylcarbamoyl, N,N-di-lower 
aUcylcarbamoyl, N-arylcarbamoyl, hydroxy, lower alkoxy, aryl-lower alkoxy or aryloxy, 
^wherein aryl is phenyl or naphthyl each of which is unsubsthuted or substituted by lower 
^^immtymwmm&oky: halogen and/or by trifinorotnethyl; Y is a -CH 2 -A group in 
which A is 1-imidazolyl, l<l,2,4-triazolyD, l-(l,3,4-triazolyl), l-(lA3-triaw)lyl), 
Ml A5-triaw>lylX 1-tetrazolyl or 2-tetrazolyl. or Y is hydrogen; each of Ri and R 2 
independently of the other is hydrogen, tower alkyl or a -CH 2 -A group as defined for Y, or 
Rl and R 2 together are -(CH^n- wherein n is 3. 4 or 5; with the proviso that one of the 
radicals Y, Ri and R 2 is a -CH 2 -A group, with the further proviso that, in a -CH^A group 
as the meaning of Ri or R^ A is other than 1-imidazolyl when X is bromine, cyano or 
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carbamoyl, and with the proviso that, in a -CH2-A group as the meaning of Y, A is other 
than 1 -imidazolyl when X is halogen or lower alkoxy, Ri is hydrogen and R2 is hydrogen 
or lower alkyl, or a salt thereof. 

3. A compound of formula I according to claim 1 » wherein the radical X is attached in the 
5- or 7-position and is halogen, cyano, carbamoyl or phenyloxy; die radical Y is attached 
in the 4- or 5-position and is a -CH2-A group in which A is 1 -imidazolyl, HI ,2,4- 
triazolyl), l-(l,2,3-triazolyl), t-tetrazolyl or 2-tetrazolyl, or the radical Y is hydrogen; Ri 
is hydrogen, lower alkyl or a -CH2- A group as defined for Y, R2 is hydrogen or lower 
alkyl, or R 1 and R2 together are -(0*2)4- i with the proviso that one of the radical s Y and 
Rl is a -CH2-A group; with the further proviso that, in a -CH2-A group as the meaning of 
Rl, A is other than 1 -imidazolyl when X is bromine, cyano or carbamoyl, and with the 
proviso that, in a -CH2-A group as the meaning of Y, A is other than 1 -imidazolyl when X 
is halogen and Ri is hydrogen; or a salt thereof. 

4. A compound of formula I according to claim 1, wherein the radical X is attached in the 
5* or 7-position and is halogen, cyano, carbamoyl or phenyloxy; die radical Y is attached 
in the 4- or 5-position awl is a -CH2-A group in which A is l-<l,2,4-triazolyl), 

l-(i ,2,3-triazoiyl), 1-tetrazolyl or 2-tetrazolyl, or die radical Y is hydrogen; Ri is 
hydrogen, lower alkyl or a -CH2- A group as defined for Y, R2 is hydrogen or lower alkyl, 
or R 1 and R2 together are <CH2)4-; with die proviso that one of the radicals Y and R 1 is 
a -CH2- A group; or a salt thereof. 

5. A compound of formula I according to claim 1, wherein the radical X is attached in the 
5- or 7-position and is halogen, cyano, carbamoyl or phenyloxy; the radical Y is attached 
in the 4- or 5-position and is a -CH2-A group in which A is 1 -imidazolyl, 1-0,2,4- 
triazolyl), 1-(1 ,23-triazolyi), 1-tetrazolyl or 2-tetrazolyl; each of K\ and R2 independendy 
of the other is hydrogen or lower alkyl, or R\ and R2 together are -(0*2)4-; with the 

proviso that, in a group Y = -CH2-A, A is other than l-iimdazdj^^^jpffl^ef^^^^ 
Rl is hydrogen; or a salt thereof. . 

6. A compound of formula I according to claim 1 , wherein the radical X is attached in the 
5- or 7-position $nd is halogen, cyano, carbamoyl or phenyloxy; the radical Y is hydrogen; 
Rl is a -CH2-A gjroup in which A is 1 -imidazolyl, 1-(1 ,2,4-triazolyl), l-(l ,2,3-triazolyl), 
1-tetrazolyl or 2- tetrazolyl, R2 is hydrogen or tower alkyl; with the proviso that, in a 
group Rj = -CH2-A, A is other than 1-imidazolyl when X is bromine, cyano or 
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carbamoyl; or a salt thereof. 



7. A compound of formula I according to claim 1 , wherein the radical X is attached in the 
7-position and is bromine, cyano, carbamoyl or phenyloxy, the radical Y is attached in the 
4-postoon and is a -CH 2 -A group in which A fa l-imidazolyl, HlA4-trtazolyl), 
1-tetrazolyl or 2-tetrazolyl; each of R, and R 2 independently of the other fa lower alkyl, or 
Rl and R 2 together are -(CH^-; or a salt thereof. 

8. A compound of formula I according to claim 1, wherein X is halogen, cyano, 
carbamoyl, hydroxy, lower alkoxy or phenyloxy, wherein phenyl Is unsubstituted or 
substituted by lower alkyl, hydroxy, lower alkoxy, halogen and/or by trifluoromethyl, Y is 
a<H2-Agroupin whichA ls Mnildazolyl. 1-0.2.4-triarolyl), 1-0.3.4-triazolyI), 
Hl^riaaolylX Hl^tnaiolyl), l*etraa>lyl or 2-tetrazolyl, Rj fa lower alkyl, R 2 is 
hydrogen or lower alkyl. or Rj and R 2 together are -(CHzV wherein n is 3 or 4, or a salt 
thereof. 

9. A compound of formula I according to claim 1, wherein the radical X is attached in the 
4- or 7-position and fa halogen, cyano, carbamoyl or phenyloxy, the radical Y fa attached 
in the 4- or 5-posidon and fa a -CH 2 -A group in which A fa l-imklazolyl, HI ,2,4- 
triazolyl), l-(lA3-tria2olyl), l^eirazolyl or 2-tetrazolyl, R, fa tower alkyl. R 2 fa hydrogen 
or lower alkyl, or Ri and R 2 together are -(CH^-; or a salt thereof. 

10. 7-Qrano-4-[H1.2,4-tiia^^^ according to claim 1, 

or a pharmaceutically acceptable salt thereof. 

U. 7-Cyanc>^l-i m idazolyl m ethyl>23Klimethylbenrofui^ according to claim 1, ora 
pnarmaceotically acceptable salt thereof. 

12. 7-Carbamoyl^l-inu^l y lmethyl)-23Klimethylbenrofoiun according to claim 1 or 
a pharmaceutically acceptable salt the^t ' " " ^" '"" 

13. A pharmaceutical composition containing a compound according to any one of claims 
1 to 12 and at least one pharmaceutically acceptable carrier. 

14. A compound according to any one of claims 1 to 12 for use in a method for the 
therapeutic treatment of the animal or human body. 



.34. 

15. A compound according to any one of claims 1 to 12 for use in the treatment of diseases 
responsive to inhibition of the enzyme aromatase. 

1 & The use of a compound according to any one of claims 1 to 12 for the preparation of 
pharmaceutical compositions. 

17. The use of a compound according to any one of claims 1 to 12 for the preparation of 
pharmaceutical compositions for die treatment of diseases responsive to inhibition of the 
enzyme aromatase. 

18. A process for the preparation of a compound of formula I according to claim 1, which 
comprises 

(a) condensing a reactive esterified derivative of a hydroxymethyl compound of formula II 




wherein one of die radicals Y\ R'i and R*2 is hydroxymethyl and the other two radicals 
have die definitions given for Y , R 1 and R& respectively, under formula I, and X is as 
defined under formula I, with a compound 

A-H (m), 

wherein A is as defined under formula I v or with an N-protected derivative thereof, or 

(b) in a compound of formula IV 

• v CuC 

wherein X' is a radical that can be converted into a group X, and Y, Ri and R2 are as 
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dcfined under formula I, converting the radical X' into a. group X, or 

(c) for the preparation of compounds of formula I wherein A in the group -CH^A is 
l-tetrazolyl, reacting a compound of formula V 




wherein one of the radicals Y a , and R 2 a is isocyanomethyl and the other two radicals 
have the definitions given for Y, Ri andR* respectively, under formula I, and X is as 
defined under formula I, with hydrazote add or, especially, with a salt thereof; and/or, if 
desired, converting a resulting compound of formula I into another compound of 
formula I, and/or. if desired, converting a resulting salt into the free compound or into 
another salt, and/or, if desired, converting a resulting free compound of formula I having 
salt-forming properties into a salt, and/or separating a resulting mixture of isomeric 
compounds of formula I into the individual isomers. 
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with AeCOCHMeCl and the product-cyclized J^gxve ;^° f ^ e ^ " O0Mt) 
which was converted in 2 steps to II -(» = eH2Br)-, The latter was 
condensed with 1,2,4-triazole to give II » "r2i^ SS^iie- fST 
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